Objective: To develop and test the ability of a screening instrument to identify subgroups among primary healthcare patients with musculoskeletal pain. The Pain Belief Screening Instrument covers pain intensity, disability, self-efficacy, fear avoidance and catastrophizing. Design: Cross-sectional, correlational and comparative study. Subjects: Patients in primary healthcare (n 1 = 215; n 2 = 93) with a pain duration of 4 weeks or more were included. Methods: Items for the Pain Belief Screening Instrument were derived from principal component analyses of: the Self-efficacy Scale, the Tampa Scale of Kinesiophobia and the Catastrophizing subscale in the Coping Strategies Questionnaire. Cluster solutions of scores on the screening instrument and the original instruments were cross-tabulated. The reliability of items in the Pain Belief Screening Instrument was examined. Results: The screening instrument identified 2 groups: highor low-risk profile for pain-related disability. Validity was inbetween moderate and substantial (κ = 0.61, p < 0.001). The reliability of each item in the Pain Belief Screening Instrument in relation to the corresponding item in the original instruments was moderate to high (r s 0.50-0.80, p < 0.01).
INTRODUCTION
Disability related to persistent musculoskeletal pain (MSP) is a common health problem throughout the world (1, 2) . In Sweden the Primary Health Care (PHC) institutions receive most of the patients with MSP (3) and face the problem of deciding who to treat and how to treat. The patients in PHC may either consult the physical therapist directly or be referred to physical therapy by a general practitioner. Hence, physical therapists deal with a large, unselected group of patients with MSP, and should therefore be able to screen for risk factors for pain-related disability and to address these factors in the assessment and treatment of patients.
Screening methods have been developed to identify subjects at risk for longstanding disability in pain clinic settings (4) , in PHC settings (5, 6) and in occupational settings (7) , but such screening has predominantly concerned patients with low back pain. Screening methods for the total group of patients with MSP, including patients with pain at other sites, e.g. neck and shoulder pain, remain to be investigated. Risk factors for disability in neck and back pain have been summarized in a review published by the Swedish Council on Technology Assessment in Healthcare (8) and are predominantly psychological, e.g. maladaptive coping strategies, distress, fear avoidance, but also social, such as relationships at work and job satisfaction (9) . However, a recent survey (10) has revealed that physical therapists are unable to identify the most important of these risk factors. Physical therapists also need to identify risk factors that can be addressed and influenced by physical therapy. Some of the psychological factors, e.g. self-efficacy, fear of movement/(re)injury and catastrophic thinking, appear to be more directly linked to motor behaviour (11) (12) (13) and thus warrant special attention in physical therapy.
Self-efficacy, i.e. the individual's confidence in carrying out a specific behaviour (14) , influences the adjustment to a pain condition and to pain-related disability (15) , predicts physical performance (11) , pain behaviour and avoidance (16) .
Fear of movement/(re)injury is a generalized pain-related fear in which movements are expected to cause pain or injury and hence are avoided (12, 17) . Fear-avoidance of activity or movement is strongly related to observable physical performance and self-reported disability (18) and is considered a mediator of disability in chronic pain patients (12) . Catastrophizing, i.e. a negative pattern of thought concerning experiences and outcome (19) , is considered a potential precursor of fear avoidance (12) .
The correlations between disability and fear of movement/ (re)injury, self-efficacy, catastrophizing and pain intensity were explored in a study on patients in PHC physical therapy (20) .
Self-efficacy, fear of movement/(re)injury and catastrophizing explained 61% of the variance in disability scores. From a clinical perspective, these factors are of interest because they are amenable to change and possible to influence in treatment, as has been shown for fear of movement (21) , catastrophizing (22) and self-efficacy (23, 24) . Thus, the need to include these factors in the physical therapy assessment and treatment of patients with MSP appears to be justified.
Among patients with persistent MSP, subgroups have been identified, each demonstrating different degrees of painrelated risk factors for disability (6, 25, 26) . Among PHC patients in physical therapy we identified distinct subgroups by measuring pain intensity, disability, self-efficacy, fear of movement/(re)injury and catastrophic thinking (27) . These subgroups, who demonstrated different psychological profiles, were validated in a second sample. The profile patterns of the subgroups indicate that different management strategies may be relevant in each subgroup. However, in everyday clinical practice the assessment of psychological risk profiles for disability through the use of extensive questionnaires is likely to be inconvenient and too time-consuming. A more feasible method would be to use a self-administered, short screening questionnaire based on well-known and validated instruments.
The objective of such a screening instrument would be to identify subjects with high or low risk for disability, but also to produce the individual risk profile of the patient. The purpose of the screening procedure would be to enable clinicians to allocate patients to the right type of treatment.
The overall aim of this study was to develop a short, clinically applicable screening instrument for use in primary healthcare physical therapy. Two secondary aims were: (i) to investigate the reproducibility of cluster subgroups identified with more extensive questionnaires by the use of the screening instrument; and (ii) to test the psychometric properties of the screening instrument.
METHODS
A cross-sectional, correlational and comparative study design was used.
Setting, sample and procedure
Two samples were included. Participants in sample 1 were recruited consecutively among persons seeking care at the physical therapy departments within the Swedish county council primary healthcare centres in a university town with 190,000 inhabitants and surrounding rural communities of 50,000 inhabitants. Participants in sample 2 were recruited consecutively among persons seeking care at the physical therapy department in the same university town as above, and 3 smaller towns of 50,000-100,000 inhabitants. Additional participants in sample 2 were recruited among persons seeking care at the physical therapy department of the occupational healthcare organization in a middlesized industry in a fourth Swedish town with 100,000 inhabitants. The inclusion criteria for participation in both samples were: age range 18-65 years, MSP (neck/shoulder, low back), no signs of trauma, no malignant, infectious or systemic disease, ability to understand written and spoken Swedish, and duration of MSP at least 4 weeks. Thus, both sub-acute (4 weeks to 3 months) and chronic (> 3 months) patients with MSP were included. In sample 1, 280 subjects agreed to participate and 215 (77%) returned the questionnaires. In sample 2, 138 subjects agreed to participate and 93 (68%) returned the questionnaires. For further details of the 2 samples, see Table I .
Patients meeting the inclusion criteria were informed verbally about the study by the physical therapist at their first visit. After agreeing to participate, patients were given written information about the study, a brief form to obtain background and demographic data, and the questionnaires. Patients were asked to complete the questionnaires at home and to return them by post to the investigator.
Measurements
The following instruments were used in a cluster analysis to generate subgroups among patients in PHC (27) and therefore used in this study as the "gold standard" against which the new screening instrument was tested. The instruments focus on MSP in general, and can be used for assessments of patients with MSP, who demonstrate pain from various and multiple pain locations.
The Pain Disability Index (PDI) (28) measures the degree to which functional ability in the following 7 areas of life are disrupted by chronic pain: family/home responsibilities, recreation, social activity, occupation, sexual behaviour, self-care and life-supporting activities. The response format is a numerical rating scale where 0 = no disability and 10 = total disability. The time frame is not defined. The PDI was translated into Swedish by the third author, and the translation was checked by a bilingual person whose native language is English. Internal consistency of the Swedish version of PDI was good for sample 1 (α = 0.85) and for sample 2 (α = 0.85)
The Tampa Scale of Kinesiophobia (TSK) (17) measures fear of movement/(re)injury in individuals with pain. The TSK consists of 17 items scored on a 4-grade scale where 1 = strongly disagree and 4 = strongly agree. The time frame is not defined. The TSK was translated into Swedish by the third author, and the translation was checked by a bilingual person whose native language is English. Internal consistency for the Swedish version of TSK was fair (α = 0.74) for sample 1 and good for sample 2 (α = 0.80).
The Catastrophizing subscale (CAT) of the Coping Strategies Questionnaire (CSQ) (29) attempts to measure negative self-statements, catastrophizing thoughts and ideation in patients with chronic pain. The subscale consists of 6 items scored on a 6-grade scale, where 0 = never and 5 = always. Internal consistency of the Swedish version of the CSQ was fair to good in a study by Jensen & Linton (30) . To ensure validity, the Swedish version of the CSQ was used in its entirety, but only the CAT subscale was used in the analyses. Internal consistency of the CAT subscale was good for sample 1 (α = 0.85) and sample 2 (α = 0.80).
The Self-Efficacy Scale (SES) (31) was initially designed to measure perceived self-efficacy in performing 20 common activities relevant to patients with chronic low back pain. In the Swedish version the introductory text was modified, substituting "back pain" with "pain". The response format is 11-grade numerical rating scales, where 0 = not at all confident and 10 = very confident. The time frame is not defined. The SES was translated into Swedish by the third author, and the translation was checked by a bilingual person whose native language is English. Internal consistency of the SES was good for sample 1 (α = 0.93) and sample 2 (α = 0.94). 
Development of the screening instrument and data analysis
The methods used in relation to the 2 samples are outlined in Fig. 1 . For development of the Pain Belief Screening Instrument (PBSI), principal component analyses (PCA) with varimax rotation, were performed on the results for each of PDI, TSK, SES and CAT in sample 1. The purpose of a PCA is to extract a small number of components (hereafter named "factors"), from a large number of variables or items (32) . Initially, factors with statistical validity and face validity for a PHC population were chosen from each of the instruments. Secondly, items with loadings > 0.5 in these factors were selected as singular questions in the PBSI. Thus, the items were considered operational representations (33) for each underlying factor. Finally, one item regarding pain intensity in the previous week was added.
The response format for all items in the screening instrument was an 11-grade numerical rating scale (NRS). Pain intensity was represented by one item, where 0 = no pain and 10 = worst imaginable pain (34) .
For validation of the PBSI, cluster analysis (35), based on the Kmeans algorithm, was performed on sample 2's data from the screening instrument and the original instruments (PDI, TSK, CAT and SES). Subjects were classified into subsets containing similar characteristics, and subgroups were identified by minimizing within-group distances and maximizing between-group distances. Data were transformed into z-scores due to different response formats in the original instruments. Based on findings from an earlier study (27) , a 3-cluster solution was chosen for cluster analyses. The ability of the screening instrument to detect subgroups consistent with those defined by the original instruments was examined by cross-tabulating the subgroups and calculating the kappa coefficients.
In order to obtain complete data-sets, occasional missing data in the original instruments were substituted by the individual's scale median. This was done for about 20% of the subjects, i.e. 0.7% of all items were substituted by such individually derived raw scores. In the screening instrument no missing data were substituted (missing data < 1%)
The reliability of the items in the screening instrument was checked with Spearman rank correlation coefficient by examining the correlations between each item in the screening instrument and the corresponding item in the original instruments.
For statistical analyses the Statistical Packages for the Social Sciences (SPSS) was used.
The study was approved by the local ethics committee.
RESULTS
From the PCA of PDI, TSK, CAT and SES in total 11 factors were identified and, of these, 6 were chosen. One item from each of these factors was selected as singular questions in the PBSI, and one item covering pain intensity was added. This brought the number of items in PBSI to 7 (see Appendix). Cluster analysis resulted in 3 subgroup profiles and these were compared through cross-tabulation with the original instruments cluster subgroups, with poor agreement. After collapsing 2 of the 3 cluster subgroups, the subsequent crosstabulation showed moderate to substantial agreement between subgroups in PBSI and those in the original instruments. Reliability for items in the PBSI was acceptable.
Principal component analyses for PDI, TSK, CAT and SES
For PDI a 2-factor solution, including: (i) Voluntary activities and (ii) Basic personal activities, explained 69% of the total variance in scores.
In the PCA of TSK 5 factors were identified, cumulatively accounting for 55% of the explained variance of the total scores. One factor was excluded due to low communality. The remaining 4 factors were labelled consistent with a high loading item in each factor: (i) Fear; (ii) Avoidance; (iii) Confrontation of movement; and (iv) Confrontation of pain.
For SES, 3 factors were derived from the PCA: (i) Recreational and social activities; (ii) Heavy tasks; and (iii) Less heavy daily activities. These 3 factors explained 63% of the variance. Finally, PCA on the 6 items in the CAT subscale identified one single factor, catastrophic thinking, which explained 58% of the variance in the factor.
In the PBSI the following factors were represented by items as follows. The items derived from these factors demonstrated both face validity for a PHC population and had loadings above 0.50 in the factor.
The PDI-factor Voluntary activities was represented with one item. This factor was chosen as the most relevant for primary healthcare patients. In addition, this factor contained 5 of the 7 items and explained the major part, 54%, of the variance in the PDI. For TSK 2 factors, Fear and Avoidance, were represented with one item each. Thus, items focused on risk factors and not on confronting behaviour. The SES was represented by 2 items concerning activities in sitting positions (from the factor Recreational and social activities) and The Pain Disability Index (PDI)
The Tampa Scale of Kinesiophobia (TSK)
The Self efficacy Scale (SES)
The Catastrophizing subscale (CAT), of the Coping Strategies Questionnaire activities in standing positions (from the factor Less heavy, daily activities) ( Table II) .
Selection of factors Factors with statistical validity and face validity for a PHCpopulation

Selection of items
Reproducibility of subgroups and reliability of items
Cluster analysis of the PBSI identified 3 different cluster subgroup profiles (Table III) . One subgroup, labelled Fearavoidant, displayed high scores on fear-avoidance and catastrophizing items, low on degree of functional ability, and moderate on self-efficacy (31% of the sample). A second subgroup, labelled Low Self-efficacy, displayed low scores on self-efficacy items, low scores on degree of functional ability, and low on fear-avoidance and catastrophizing items (16% of the sample). A third subgroup, labelled High Self-efficacy and Low Fear-avoidance, scored high on self-efficacy, high on degree of functional ability and low on fear-avoidance and catastrophizing items (54% of the sample).
Cross-tabulation of the 2 separate 3-cluster solutions, from the PBSI and the original instruments, established that the PBSI could not sufficiently well allocate patients to cluster subgroups as determined by the original instruments (κ = 0.36, p < 0.001).
The cluster subgroups Fear-avoidant and Low Selfefficacy were then merged into one group for both the original instrument and the screening instrument cluster solutions. This resulted in 2 cluster subgroups for both the PBSI and the original instruments, instead of 3 (see Table IV ). These cluster subgroups were then cross-tabulated demonstrating moderate to substantial agreement between the PBSI cluster subgroup classification and the original instruments cluster subgroup classification (κ = 0.61, p < 0.001).
Pain intensity was the first item in the PBSI, but a nonexisting item in the original instruments, and therefore not included in either the cluster analyses, or the cross-tabulations. Therefore, independent t-test was used for comparison of pain-intensity between the final 2 subgroups of the PBSI. The high self-efficacy and low fear-avoidance subgroup had lower pain intensity (mean 5.1, SD 1.8) than the low selfefficacy/high fear-avoidance subgroup (mean 6.5, SD 1.8) (t [89] = 3.76, p < 0.001), although the mean score difference can be presumed to be clinically insignificant.
Reliability was tested by correlating the individual score on an item in the PBSI with the individual score on the corresponding item in the original instruments. Correlations were moderate to high between items in the PBSI and the corresponding items in PDI, TSK, SES and subscale CAT in CSQ (r s 0.50-0.80, p < 0.01).
DISCUSSION
A short and clinically applicable screening instrument for use in primary healthcare physical therapy, on patients with longterm MSP, was developed. In the present study 2 subgroups of patients with persistent MSP in primary healthcare, i.e. high-or low-risk profiles for pain-related disability, were identified, and these 2 subgroups were replicated by the screening instrument. Boersma & Linton (5) also identified 2 main subgroups with high-or low-risk profiles in a group of PHC-patients with acute and sub acute neck-and back pain. The high-risk group contained 2 subgroups where patients had high disability, pain intensity and fear-avoidance or the same in combination with depressed mood (5) . In the present study on patients with subacute or chronic MSP measures of catastrophizing and selfefficacy were included but not mood. Despite differences in objectives, patient characteristics and duration of pain in the 2 studies of screening instruments, the corresponding results suggest that screening is a method of identifying subgroups of patients among patients with MSP in PHC.
Two samples were recruited from different PHC settings and at different times. The characteristics of these 2 samples were similar to those in other PHC studies (1, 2, 36) and suggest that there are general patterns in the findings of this study. Consistent with an earlier study (6) , the present subgroups did not score as high on pain interference and disability as pain clinic patients. Furthermore, the large dispersion around score means for each item in the PBSI cluster subgroups displayed the heterogeneity typical of an unselected PHC sample. Mean pain intensity differed between screening cluster subgroups, with a lower mean score in the low-risk group. However, the clinical importance of a mean difference of 1.4 in pain intensity rating could be questioned. The small differences in pain intensity ratings between patients scoring high or low on functional ability found in this study is consistent with earlier findings for (20) , where pain intensity explained only a small proportion of the variance in disability scores and in only 1 of 2 samples. The aim of the present study was to develop and validate a screening instrument for a particular patient population and it was therefore not within the scope of this study to examine the correlations between disability and pain duration or number of pain sites. However, pain duration appears not to relate to disability in patients with PHC (20) . The relation between localized or generalized pain and disability in a PHC population needs to be studied further.
In the screening instrument only "key information" was of interest, and therefore some factors found in PCA of SES and TSK were excluded. Furthermore, the clinical relevance for a PHC population was considered when one factor in PDI, Basic personal activities, was excluded. Not covering all components in the original instruments identified in the initial PCA may have caused the PBSI to miss-classify some of the patients as non-risk patients. However, the screening procedure is a firstorder sorting procedure targeting psychological key factors for motor behaviour, and should be followed up by a more thorough assessment and analysis of the patient's problem profile.
The validity of the cluster solutions needs to be considered. Cluster analytical methods are statistical methods to define rather than to discover subgroups in heterogeneous samples, and cluster analysis invariably generates a classification solution (37) . In the present study the initial choice of a 3-cluster solution was based on a cluster analysis on a PHC sample, which was validated through replication on a second PHC sample (27) and therefore also considered valid for this sample.
By cross-tabulating cluster solutions of the screening instrument and the original instruments, we examined the ability of the PBSI to replicate subgroups defined by the original instruments, PDI, TSK, SES and CAT. The findings of this study show that the PBSI could not separately define the subgroup with low self-efficacy and pain-related disability and the subgroup with high fear-avoidance and pain-related disability. However, the PBSI could define the mixed subgroup showing disability-related psychological risk factors and the subgroup showing a low degree of these factors, which speaks for its utility as a screening tool for clinical use. It is hoped that this initial screening will show the clinician the path forward in the management of the patient.
Correlations between PBSI items and the similar items in the original instruments were significant (p < 0.01), but low. As all instruments, including the PBSI, were to be filled in at the same time, inflated correlation coefficients were expected, due to subjects' memory bias (38) . One reason for low correlations could be that the context of each item in the original instruments is different from the context in the PBSI. More specifically, the items in PBSI covering activity level and catastrophizing displayed low correlations, possibly explained by different time frames and slight differences in wording. However, since the screening instrument is constructed for clinical use, assessor reliability is more important and will be the subject of a future study. This was a cross-sectional study and the question of the predictive power of the PBSI, as well as cut-off points for a PHC population, will be addressed in future studies. Furthermore, the usefulness of the screening instrument as a tool for allocating patients to the most effective and cost-effective type of treatment will be investigated.
In conclusion, the screening instrument replicated the subgroup structure identified with its more extensive "parent" instruments fairly well. The reliability of items in the screening instrument was acceptable. Further testing of the instrument validity for a PHC population, in particular its predictive validity, is needed. 
